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to my assistance, to do the most important part of the work, I)r. James 
Carroll. It would lie impossible for mo to offer any results of our work, 
so far made, without doing violence to their future value; therefore 
I am not nldo to go to any extent whatever as to our present findings. 
I add, as a present addition to this subject, a most excellent photo¬ 
micrograph of one of our sections, which on study shows, without doubt, 
that howover the chango is brought about, tho resulting pathological 
lesion is a keratosis. 

Theso sections are all alike, except that somo show tho changes a 
little moro perfectly than tho others. This being one of tho clearest 
specimens, I semi it ns an accompaniment to my paper. 

On tho surfaco of the mucosa will be seen the frequent piling up 
of tho stratified epithelial cells, which evidently made up tho tuft, 
which was broken at tho apex by the pressuro of the knife. .lust 
below tho stratified epithelial layer will be seen the thickened normal 
epithelial layer, and beneath that the tonsillar structure. 

Tho photomicrograph demonstrates in a most perfect manner the 
actual koratoid changes which hnvo taken place. 


A PRELIMINARY STUDY OF THE OCULAR CHANGES PRO¬ 
DUCED BY THE INJECTION OF PURE CULTURES 
OF THE BACILLUS TYPHOSUS INTO THE 
VITREOUS CHAMBERS OF RABBITS 
AND GUINEA-PIGS. 1 

By Ciiaiu.kh A. Oi.ivkr, A.M., M.D., 

or I'HILADKIPIIIA. 

The results herein noted constitute but a portion of those that have 
been obtained by tho writer during a series of experiments which hnvo 

• Head at the meeting nf the American (Jphthalmolnglral Society, July, ICO.’. 

Kx|<crImcnUll work ujon Injection* of chloride of sodium Into the anterior chamber ami 
Into Tenon's ipaco Is now being tried In order toslmly the histological findings of any abortive 
cfleet* that they may have njon the minor forms of bacteria Invasion and Inflammatory 
reaction. 

(iencral similes, both clinical and histological, to show the efleets of vltrcal colonlMilon 
cultures upon other animals of similar kind and equal bulk are being proj-ared. 

A series of cx|<crlmetit9 In an endeavor to show the routes of Intcrociilar lymph circulation 
are being made In a number of novel but strictly scientific ways. As early as Is compatible 
for certainty of results the finding'? will be reported. 

Culture sltidlis from tho mesentcrlo glands, tho spleen, the liver, the bile, the bono marrow, 
and particularly the lymph channels of the cerebrospinal system and Its jerlphcral seme 
organs, will be made upon tho visual structures. 

Attempts at vitreous Inoculation will be made upon animals which have been Immunized 
as fully as losslbte In order to study the earliest and most minute evidences of local effects 
and thus to coin|«re mere aseptic traumatic leucocytes with pyogenic Infections. 

Instillations and Injections of weak solutions of definllo strengths of formalin, which drug 
Is said to Le a nmst excellent agent for killing (he bacilli w ithout disturbing tho diagnostic 
qualities or the agglutinating signs, will be tnado upon induce?! mild rases of typhoid fever In 
the rabbit lodetermine whether the drug can be made of thcra|>culic value. 
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continued through ft period of nonrly tlirce yean’ time.' In order to 
render tho rending of tho paper hrief, logical, and intelligible, many 
details that nro of vnhio not only to tho ophthalmologist, but also to 
tho physiologist, tho neurologist, and tho general practitioner, bnvo been 
omitted from the toxt of tho report and relegated to foot-notes. 

Tho typo' of tho hncillus employed was proved hy the non-coagula¬ 
tion of milk with tho ordinary tests; tho inability to givo rise to sugar 
fermentation with laetoso agar; tho absence of indol with ami without 
tho uso of nitrites; and tho production of alknlino reaction, or at least 
miuimnl dogreo of acidity, when associated with litmus milk beforo tho 
micro-organism was used for injection purposes'. To bo doubly certain, 
the reactions to tho blood scrum of an immuno animal and tho ngglu* 
filiation tests wero obtained.’ 

l>uro cultures of tho bacillus were injected nscptieally into tho upper 
outer anterior portion of tho vitreous chamber of tiro animals, through 
a puucturo made in tho solera! coat, back of the ciliary region, mid-way 
between tho insertions of tho external and tho superior rectus muscles. 

Tho germ was inserted directly into tho eyeball —ectogcnously, as it 
wore—a truo primary lmcillar infection, without any intermediate 
stops. Tho micro-organism was placed in a lymph organ which is in 
direct, close, and independent communication with tho intracranial 
fluids. 

Tho clinical expressions wero rapid in their appearance. As a part 
of tho general symptoms tlioro were varying degrees of hyperpyrexia, 
lasting twclvo to sixteen days. Tho animals soon refused food and 
lost weight, although carefully eared for. A number of them, particu¬ 
larly tho rabbits, dovclopcd the characteristic signs of a truo myelitis: 
some succumbed to toxin tisthenm. 

Locally, tbo iris became involved in from twenty to forty hours’ time. 

t gome of the primary work In there rttcarcbts wm ‘lone In tho Pathological liitorntory ot 
the Philadelphia Hospital, aotno In the Pathological Laboratories ol the Dejxirlment of Medi¬ 
cine of the University of Pennsylvania, anti tomcat Wills lloepllal. Many of tho later experi¬ 
ments were performed In tho private laboratory of tho writer ami at the home or one of his 
former assistants and friends, I)r. Van Seholck, 01 Hlghlstown. N. J. 

In all, fifty-four healthy animats were studied; sonic twenty privately, twenty-four at tho 
University of Pennsylvania, and tho remaining number at the Philadelphia Hospital: of these, 
forty-six were rabbits. „ 

Tho writer Is under obligation to Dr. Simon Flexner, Napoleon H. Poston, Klchsnl M. 
Pearce, and William ¥. Hendrickson for many suggestions throughout the studies. To Dr. I. 
h. Van Seholck and Clarence Van Kp|« ho Is Rrsteful for assistance during the experiments. 
Ho Is Indebted to Dr. John T. Kralt for most conscientious research work. He also desires to 
express his gratitude to Miss Mary l\ Koonco, Miss Paula D. IIUnmeWMch, and Miss K. v. 
Potter for the execution of the many water color sketches that have been rendered necessary 
In the proper pursuance of the work. 

* For all of tho primary experiments tho human bacillus carefully obtained In pure cultures, 
and In some Instances grown through several generations and proven to to still virile and 
able to reproduce the general disease, was used ; rabbit cultures were employed In soino or 
the later experiments. 

* Tho cultures of Hum injection materials were kept pari paita with the series maoo front 
tho Ultra ocular fluids that had been aspirated at varying periods of time. 
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Tho primary manifestations consisted in a thickening of the stroma, 
tho appearance of numerous radially arranged vessels, and tho develop¬ 
ment of a number of clump-liko hemorrhages nt the mnjor and minor 
circles. Scattered throughout the posterior chamber, and in tho pupil¬ 
lary area, freo erythrocytes mingled with fibrin and polymorphonuclear 
leucocytes could ho seen. The retinal pigment layer of tho iris was hut 
little disturhed, The bloodvessels of the chorioid evidenced considerable 
injection, and in sorno situations tho tissues of the membrane were 
(edematous. At this period a few deeply seated chorioidal and probably 
retinal hemorrhages, with fibrillary bands and dust-like opacities in the 
vitreous humor could ho recognized. 1 Tho cornea was infiltrated in its 
deeper layers, and now blood channels sprang from tho limhal series,' 
penetrating tho membrane in all manner of fantastic ways, hut more 
often ranging in straight radial lines. In this stage, Desccmct’s mem¬ 
brane was found to ho intact. 

In ft more pronounced stage, or as a separato condition, tho con¬ 
junctival memhrano and tho subconjunctival tissues, especially around 
tho corneoscleral junction, became (edematous and swollen, until in 
many instances the cornea was set in a deep and sharply circumscribed 
pit. Tho palpebral conjunctiva was hut slightly affected, and tho eye¬ 
lids apparently did not participate actively in tho process. Tho tissues 
around tho point of inoculation were never more involved than were 
tho other areas of inflammatory reaction. In many instances tho 
vitreous chnmbor was in great part occupied by broad, yellowish masses, 
which reached almost as far forward as tho posterior copsulo of tho 
lens. A number of these cases showed a beginning increase in intra¬ 
ocular tension. Early in thisstage tho retina evidenced such extensive 
infiltration with leucocytes of polymorphonuclear type, that all 
appearance of retinal structures often was obliterated. Considerable 
extravasation of red Mood cells into tho tissues could be determined in 
some situations. 1 There were many accumulations of inflniniuntory 
exudate, scrum, leucocytes, and erythrocytes. 

Grosser forms exhibited an increase of all of the previous conditions, 
with a number of supermlded signs of coarse, degenerative type. Por¬ 
tions of tho corneal epithelium were denuded, the underlying lamclhe 
exhibiting minute areas of necrosis. Tho iris showed numerous thick¬ 
enings, discoloration, and, rather infrequently, a few fine plastic lesions 
Tho lens* and tho capsules were opaque and tumescent in places. Tho 

* No qualitative blood studies have been established as yet. 

* In some placn the amount of caudate of scrum mid corpuscular elements was so marked 
that the retina inu found to le separated from (ho chorioid, giving an appearaneo resembling 
o nil nary blisters. 

* Tho crystalline lenses have been set aside for special sludy, th-ngh the presence of the 
bacillus lu these structures has been proved by pure growths obtained hi culture coloni¬ 
sation. 
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external structures were much swollen and catarrhal. Thero was a 
true lessening of intra-ocular tension. 

Tho last stages exhibited numerous atrophic signs. In many of the 
first cases studied, tho eyeball had shrunk into a small, irregular, and 
hardened stump, fixed in a mass of coarso, fibrinous tissue. Over this 
crossed the remnants of a cicatrized and Imnd-liko conjunctiva, dragging 
tho thinned and irregularly shaped lids against itself. 

At varying periods during tho many stages of these reactions, minute 
quantities of the infected vitreous humor wero carefully aspirated and 
placed in various culture media. Most of these withdrawals wero mado 
through tho corresponding inner sides of tho anterior segments of tho 
eyeballs. 1 

Cover-slip preparations of tho withdrawn vitreous fluids showed 
motile typhoid bacilli, with pcritrichially arranged flagella, theso 
bacteria exhibiting their peculiar properties of not being ftblo to retain 
aniline dyes when treated by the Gram or Weigert methods.* 

In many, if not in all of tho cases, tho infected portions of tho with¬ 
drawn vitreous humor wero found to ho translucent whero filled with 
bacilli. Nearly all of tho specimens of removed aqueous humor wero 
more or loss albuminous in character. 

After preparation of tho tissues in different ways several hundred 
sections showing tho combined effects of tho germ and tho traumatism 
upon nil of tho ocular tissues were obtained. Theso specimens wero 
studied in every detail.* Tho main characteristics wore as follows: In 
sections of tho early stage, portions of tho ciliary bodies and adjacent 
uveal structures—probably tho glandular tissues—wero swollen, and in 
some instances wero found to contain aggregations of typhoid bacilli. 
Penetrating and surrounding theso tumescent parts wero numerous 
dilated capillaries and newly formed bloodvessels, from which tho 
typhoid hncillus could bo isolated in a number of instances. In direct 
connection with tho lymph organs there wero numbers of large, freo 
masses of tho bacilli. Further back, tho superficial layers of tho 
retina wore found to ho richly infiltrated with polymorphonuclear cells 
and leucocytes. As early as tho fourth day freo hemorrhages wero 
found irregularly distributed throughout tho fibre layer and deeper 

* Tho rule that vu made was that, although different amount! of Iho material wero 

Injected, yet (he most minute qiiantriy postlbto was withdrawn. 

* Attempts for agglutination processes within tho ocular bulb (which Is particularly rich In 
lymph glands), showing tho effects of development, growth, and colonlratlon modifications 
upon tho already Inllamed contiguous structures will bo tried, not for diagnostic purjofca, 
but for actual therapeutic gain. For this purpose variable strengths of dilute return will be 
employed. Widal’* reaction studies will be applied to this particular phase of the work. 

* These studies have nothing whatever to do with the many poat-febrilo conditions which 
are so constantly quoted as being associated with and follow ing typhoid fever, and which at 
best are merely concomitants and sequela of any form of continued hyperpyrexia, fiuch 
conditions cannot be considered as pathognomonic of tho disease. 
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portions of tlio retina, particularly in the eircummacular regions, just 
bolow tlio outer extension of the normally retained nervo sheaths of tlio 
animal. 1 Hntlior deeply placed and inoro forwardly situated hemor¬ 
rhagic extravasations from the two inner vascular layers of tlio 
chorioid were found in two or threo of the eases. 

Thero wero not any coarse indications of pyogenic infection in this 
grade of sections. 

In tho grosser stages, many of the sections showed an acuto endar¬ 
teritis in association with tho bacilli. 1 Some of the specimens exhibited 
changes that indicated toxin notion; others' evidenced signs of well- 
marked secondary infection. In tho majority of tho noil-lethal cases 
sanguineous extravasations with some erythrocytic aggregations and 
leucocytic masses were seen. At times, hyperplasia and oven degenera¬ 
tive changes in tho adjacent tissues woro manifest. In somo of the 
eases, both nrtoritis and periarteritis and phlebitis and periphlebitis 
could ho seen near tho larger lymph cavities and main lymph channels. 

In tho coarser groupings, thero were all tho marks of erosion of tho 
walls of tho larger vessels, with gross signs of pyogenic invasion 
throughout tho now greatly disorganized tissues. In the equatorial 
sections especially, secondary phlebitis with streptococcal and staphylo¬ 
coccal invasion of the clots and venous coats—truo sepsis—could bo 
determine!. Many thrombi composed of lihrin-lnden leucocytes, 
situated moitly in tho lymphatic channels and main vonous stems, 
could ho seen, tho containing walls in places being excessively atten¬ 
uated. In tho more marked cases thero were localized abscesses. 
Pyogenic micro organisms wero obtainable in excessivo amounts in 
nearly nil of tho ocular tissues. 

Tho last stages showed all manner of conncctivo-tisauo growth. 
Well-pronounced foci of cell death—leucocytic in part—surrounded 
areas of necrotic tissue, which at times were almost indeterminable. 
Tho bacillus typhosus was now most dillicult to find, only an occasional 
stray uno being seen. 4 

* Itabbita. 

* This Jlndlng substantiates Keen’s belief In tntcrobic Invasion as thucausoof retinal hem¬ 
orrhage. 

1 Not many signs In this stage of the condition. 

* Truo optic neuritis was often present in cases In which tho eyeball was destroyed, but In 
most Instances it was of pronounced type, and It never Involved-the fellow organ. Several 
limes a very low grade of the condition, a* secondary to uveitis, was seen ophthalmoscopl- 
cally, in this connection It must bo remembered that tho primary invasion of the germ was 
through tho eye. 

Tho presence of tlio germ In tho meninges and the linings of tho lymph channels of the 
brain ttm more than once noted during tho cursory eiamlnailons vouchsafed these structures 
by Iho writer. 

In the vast majority of cases, oculomotor changes in typhoid fever are dependent upon Intra¬ 
cranial disturbance, but It Is conceivable, nay, probable, that a truo peripheral neuritis from 
tho actual presence of tho bacillus typhosus and Its fre-picnt associates, particularly In Iho 
vascular and lymph channels of tho muscular and other tissues of the orbit, can givo rise to 
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Bacteriological examination of the inflamed conjunctiva) allowed true 
secondary infection; pneumococci, staphylococci, and streptococci being 
present in tho tissues, fluids, and secretions. Orbital involvement was 
not infrequent. 

In ono of the cases which had progressed from a slow form of sup¬ 
purative panophthalmitis to a phthisical globe, tho bacillus typhosus 
was found nested in tho extra ocular orbital contents in sovcml situa¬ 
tions, substantiating Swanzy’s belief concerning tho eamo and proving 
Banns’ findings. 1 

In a word, every portion of tho organ is affected.* Tho ocular expres¬ 
sions of tho presence of tho germ arc protean and panophthalmic; tho 
low-grado uveites, keratites, and retinites being principally primary, 
and tho ophthnlmites, gross conjunctivites, and orbital cellulites mainly 
secondary.* 

Kkmahkb. Presupposing that tho tissues or “soils, as tlioy aro 
called, woro as near alike as possible, tho symptoms varied with tho 
dosage. 1 Tho majority of tho oyes perished with tho amounts of injec¬ 
tions at first used. Later, with tho employment of lesser amounts and 
tho same technique, most of tho eyeballs, though ofttimea fun cl ionics?, 
wero saved. In a few, tho symptoms subsided early, and tho eyes were 
able to functionate. 5 


localized peripheral prides ami trophic changes. 01 course, true extension of pyogenic 
Inflammation along the nerve, vc.vcl, and lymph channel tracU may late place from con¬ 
tiguous areas of primary bacillar Inflammation, and as a result no Ucllli bo found lu tho 
extra-ocular structures. ,, 

i Since the tluio Ihnt tho main experiment# wero mado Fcveral catej studied by the writer 
showed that the other eye could bo made to lartlcljotc in the characteristic manner of typhoid 
Inflammation by an Injection of n slight amount of ttreptococcal matter Into it, truo typhoid 
germ colonization areas being found In the Interior of tho organ, thus proving In a measure 
the earlier finding, that a few atray bacilli from endogenous Infection may produce fluo retinal 
and chcrloldal hemorrhages In the constitutionally affected organ. 

* Traumatic Infection during the experimental procedures, In tho minor eases at hast, can 
be set asldo to some extent by tho presence of tho germinating bacillar colonics lu tho vitreous 
humor, tho abseneo of pyogenic germs, and tho distinct localization of tho lcucocytoses 
around tho typhoid organism aggregations. 

iIn these two varieties there Is merely an Induced ocular typo of tho general disease, Tho 
fever may be induced by the primary entrance of tho bacillus typhosus Into tho structure of 
the eyeUll, not only giving rlso to local effects, but also to general disturbances. This Is par¬ 
ticularly tme In cascs In which thcro Is an already existent streptococcal Invasion of the ocular 
bulb or surrounding lymph channels. It will thus be seen that It Is pnsslblo to have a local¬ 
ized typhoid bacillus disease of the eye without general Involvement. Introduced directly 
Into an eyeball, either cccldentally or Intentionally, tho microorganism may germlnato 
locally only and excite IcucoyloMs and bactericidal action of the scrum and tho blood to a 
sufllcicnt degree to produce n primary Infectious condition before being destroyed or rendered 
Innocuous. Particularly Is this so In casei In which lymph and consanguineous circulations 
arc Impeded, as, for example, in glycosuria and glaucoma. 

< The bacillus typhosus belong# to wbat Is known as tho facultatlro anaerobic tyi>o—tliat Is, 
It Is a form of life which, while growing tho beat with a plentiful supply of oxygen, la ablo to 

exist with tut a very small amount and even none at all. 

» Tbo well-known fact that typhoid fever bacilli can bo carried within the human body for 
many years makes It entirely within tho province of certainty that the germs may remain 
dormant, or even Iwlatcdly colonizing very slowly and Indefinitely In successive generalloni, 
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Kxperimentntion showed that the bulk of tlio early intra-ocular con¬ 
ditions arose from the processes set into action by the actual presence 
of the typhoid bacilli themselves, and that they were not dependent 
upon a minor aseptic traumatism. 1 Vessel wall erosion with hemor¬ 
rhagic extravasation, lymph-gland infiltration with lymph- and blood¬ 
stream blockage, and increased Ioucocytosis with an abundance of the 
germ element wero soon followed by the formation of bacillar coloni¬ 
zation areas, giving riso to a punctate hazo, with fibrillar opacities in 
tlio vitreous humor,* succeeded in turn by inflammation of tho bncilli- 
laden coats of the ocular vessels. Thrombi appeared and lcucocytosis 
became profound.* 

Tho second stage—one of localized septicaemia in which suppurative 
processes, not only from tho typhoid germs themselves, but also most 
probably from ectogenous inoculation through ruptured channels, ensued 
—pyogenic micro-organisms becamo prevalent and most virulent. At 
this period tho bacillus typhosus began to disappear. 

Later, the tissues degenerated ; perforation through tho ocular cover¬ 
ings, both from within and without, took place; tho eyeball atrophied, 
and cicatrization hands of connective tissue, tying tho organ into a 
motionless nodule, formed.' 

Should tho ocular conditions ho less pronounced, and tho lymph 
channels to tho brain remain pervious and nctivo, intracranial and 
spinal infections from tho passage of the germ and its associates will 
early ensue, giving riso to all manner of coarse clinical signs of central 
disease. 5 

The minor degrees of endogenous type—in which there aro slight 
and at times undisturbing and unsuspected retinal and uveal symptoms, 
as so frequently seen in tho primary intestinal forms of tho disease- 
arc interesting, and prove what has been claimed ophthalmoscopically 
by a fow competent clinicians." 

wllhln the eycKiil fur long i<crhvIsof time. In such situations they may remain harmless 
until discharged Into serai circulation by sonic traumatism or secondary degeneration of the 
surrounding tissue. For aught the writer knows tho bacillus may yet bo present (seven 
months At present writing) In the shrunken eyeballs of two rabbits which aro being kept alive 
for other purposes. 

* Coarse pathological examination cannot explain the etiology of the condition. Careful 
histological and lnctcrloIoglc.il research, as In these studies, must always bo Instituted. Tho 
best results arc obtained In cajcs in which there has been but a moderate degree of reaction 

* Ikdh null and llamcll desert bo this condition clinically. 

* About this time general lcucocytosis is most marked. 

* lu cases In w lilch tho animal had recovered from tho gross local and general clinical signs 
of the primary vitreous infection, tho second eye, when experimented upon, did not behave so 
badly as Its fellow, this probably being doe to tho presence of germicidal serum In tho vascu¬ 
lar channels, or I'osslbly even In tho serum of tho tissues of tho animal, 

1 This may not be an Infrequent cause for leth&l result. Tho effects of the bacillus upon 
the Intracranial prolongations of tho visual apparatus will bo co aside red In another commu¬ 
nication. NIssl's method will bo employed In a part of this work. 

1 It is possible that some of the cases of suppurative ophthalmitis occurring during attacks 
of typhoid fever, or even when Individuals aro ex|-oscd to Infection from olheri, hare arisen 
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flio external ocular fligim, which Imvo been not infrequently described 
m associated with tlio general disease, can all ho placed under the same 
categories of cause and effect, and aro nicro expressions of tho main 
conditions. 

Iho position in regard to tho pathology that may bo taken is that 
when tho bncillidaden scrum gels into tho interior of tho oycbnll, 
ngglutinntivo processes followed by' bacteriolytic changes which removo 
the bacilli tako place. This destruction frees tho toxins, which aro 
cither carried away or neutralized by tho antitoxins. During theso 
changes tho invaded structures of tho eyeball loso a fow or many of 
their component parts, with tho final ran It of cither a useful organ, a 
functionlcss one, or a nicro mass of dcgcncrato tissue. 1 


PERFORATED GASTRIC ULCER; PERITONITIS; DEATH; 
DIAGNOSIS AT AUTOPSY. 

Ily Asn.p.y i'Aero.v Comma Asiiiiurbt, M.I)., 

ilESIDENT PHYSICIAN AT THE EPISCOPAL HOSPITAL. 


Poll permission to report tho following ease I am indebted to my 
chief, Dr. D. J. Milton Miller, in whoso service nt tho Episcopal Hos¬ 
pital it occurred : 

Kate J., single, white, aged fifty-seven years, occupation governess 
nud companion, applied on January 29, 1992, for admission to the 
Episcopal Hospital, complaining of general malaise mill a cold on Iho 
chest, olio bail been much interested in tho work of tho hospital about 


from Iho actual entrance of (ho tactetlum Into II, c Cretan llrelr through » break la Iho ocular 

llrsuc-a true cclogcnooi lureetlou. I.ratable, ai hlnlej In anolher ,.!aco la 11,1a caimau. 

nlcatlon, that Ibc aulo-lnfeclloui caws aulVcr Iho lesa-lhal la, lr iho general condition 1a rela- 
lively good. 

1 It Is highly probable that iho solubto toxin* of tho streptococcus diminish tho protective 
Icucocytosls of the organ, ir not early destroyed by the bactericidal lower of llio scrum and 
blood, they will penult a rapid growlhwlth increased virulence of the typhoid gerim pro¬ 
ducing not only suppurative death of the organ, but also pronounced iiivolretncn* of the 
ccrebro-BpInal cavities. Fortunately, In most cases of general typhoid Invasion the strepto- 
cncctil clemen 1*. unless locally Introduced, are so frequent In the ocular bulbs that gr<*s local- 
dom sen'll ,,01IS 1,18 from actual ofTcnsIvo presence of the typhoid germ are Ki¬ 

lt is probable that most of Iho ro|-ortcd instances of destructive eye changes In cases of typhoid 
lever havo had previous orcoetaneous breakages of tho ocular walls, with the entrance of 
streptococcal material, tho toxins of which have aided tho bacilli to act much more decidedly 
and thus give rise lo expressions which could bo recognized by coarw clinical ilu.lv; coudb 
ileus which Perhaps ) lft rc been simply superadded tocxIsUng signs of the disease, *uch as 
retinal and uveal hemorrhages. 

In Ihellllcctfnal type of tho disease the tnicro-organlsin probably germinates In tho lymphatic 
glands and then enters Iho lymph and blood circulation. In these- researches the serum is 
thrown directly Into one of the nearest, ono of the most direct, and one of tho largest lymph 
a.reams passing Into thou within Iho Intracranial structures; thus probably giving rlso to a 
more rapid and a more pronounced symptomatology of tho nervous system than could be 
found In any other variety of cclogenous Infection. 



